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10 2 p^mzm 1 co'izrmi^ 104 ^mm^L. -t^ 5 
^ ^mmm 102 co±i!j±H±tss 1 (/^mmmi^ 1 0 5 

o2ami>zmi<:^tHmmi^ioeim^L. mmmio 

3 a. 1 0 3b|^gPt;m2i?)b"T##:l 14&J^fi!ct. 
ttfliS 10 3b <D±m±m±t,zm 2 £7)^H»#: 1 1 5 $r 
JFML, ISIWill 0 3a. 1 0 3b|*iS|5fcIlIf&gp,R,l 1 

0 a— 1 1 0 c^iSft-^,, 
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tvlBISflliiiJi. 

MiEttliiS<7)«jl:^[tltatX^ J: o tcmTiBSfliSF^^t 

mriBistigiie±;ito±fiij±B±t?^j5g§ mam 2 o 

IIH»f*:i; . flulBfflflgii^T)^ 2 coiiTmi^bii^mMmz 

t iiiKJi 2 ] aaoMiBfsiiiM« . 
mnsiiti[ii«^tc?]^B!c§tt, mtm2<7^\LrmmzmMm 

mmm 2 cr)\f^mmmzmMm^zmwt^tifzm^m^n t . 
^mt ^^mi: -r^ii^ii 1 \,zmmn^mmm.. 

] mrlB-fe^ 5 -;'!^^mwm,t. mrlB-tr ^ 5 

mim\t.tz\mim2{zim<^^^m& 
s^m&n. 3 c7)v ^-r^^3&H:fE«^co#ig*^, 

^>e!-t:iB»o^g««. 

cii*« 6 ] HiriEig 1 <r>tmmmx. mt^hwrnzWi 

^2oi0^1O^gP*#:*fji;t^Ct^#mfc^-g.. If 

C if 7 ] it^il 1 1)^ ^ mm 6 c7) I ^^ix;&H:iEtl4 



iO^JlKKi:, miiB^a*«c7)Hff|a^jitJfo±ffl±ffi± 
[0001] 

'^-ja.~)vi,zmti>. 

[0002] 

tix\^^. ^fi^mix. m^jiK). xwLizmm^ti 
x\,^timu. ayy'y^^ -< is^mcom^mm^^ 
mm^izff^m^^x . mmco^mm^'i^^ <^?>zt 
^zx K> , ^mmm<r^A^mi\:^:m^ t ^mhtix v^h. 
[0003] CO J; 3 i.z^mw&i<zm^mm^nm^^ 
h — :> LT . -fe ^ 5 "/ ^mw&<Dnmi<z 3 ijs: 

^ *?FM-r -§> t V ^ 3 ^S/^i'S) ^ o C O-fe 5 5 >y ^ 

L. z(^-^y^y9i^'^)-y'^-v^mmm.mLxs. 
[0004] t.fz. mco^^^b Lx\i. mm^e 1 - 2 

8 84 9 8-f-ii^fgt:ffi^$n.TV^-|. iot:. ^y^-/9 

5 -y^^''y->'5^-bt:MjifL$:lJJi!ttT*3#. -fe^S 
•y^^'J-yi^-h^Wii^^jii^T. ±iBKil?L3&*W 

ztiz^Kini^fii. 

[0 00 5] $^>tc. mco^mt Lxit. #w¥i 1- 

2 2 0 2 6 2 -^i>|gt:|fBi5^§ti:T V J; 3 (C . mm^M 

^^L. ^(7)±izmmy ^y-t ^mmm(Dmmit 

[0006] 

[m3M:bmmLx 0 h ^^^®] -t^ 5 -y ^mmmco 
f^m^zsnKitm^zmi^^mMLx . mA<7y±^^^^y'f 
y^^mm-th^^it. ^y^v ^^mmm<Dnmt l 

-y^^mmm±.>,z^^tLh'^w^juxm(D\m\i^ 
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[ 0 0 0 7 ] t/c, -fe^ 5 ^yi^^mmmiz^^^sh^m. 

>/ ^ h LTffifflT-# W^^I^^'JRSSttT Ltd. * . 

[0008] ^ti^zMLx. mm^mmui^mi^z^ -/r 

[0 0 0 9] L*^L. fSfli#il«K{±. -fe^S-y^KM 
[0 0 10] S^tc. flfHI#)i»m:*5V^T(i. ii^i 

tf- bus y^'^no t . mmco-mt^]y- 
^-comcizj: -5 T ^« LT , mM,mm\t'^mtmmmi^z 

[0011] ^mmt. ±mmm<^^mmL. mm<7)yb 

m^tmt^^tm^mhtmm^z. mmmzmi. mi 

[00 12] 

^mmmt . ^ s ^y ^ ^mmm<7^±m±m±^zmm § 
^r7 5-y^'^gs«{±, -t^^-y^mc^mmirmiz 

mV'i> i a t:^:^ S 'y ^#Ji»^l*)g|5(:ffM$n^cm 1 

stL. mitofr»#:tcmMWtffiig!$tL/imicoiSH 

ft. m 1 ofr^#:tc«mwt^=if fc§#i^^i^ i co^^m 
i^t. i:mt. mmmii. mmmcommyji^i^zmr/^x 
dizmmmi^mzwm^tifzm2cD\i'rmwt. mmm 
m±M(7)±m±m±i,zmfS,^ ti.m2cr) ^^rmw^zmM. 
mi.zmm^ixtz'm^ 2 crymmmw-h . mmm^mzmi-i^ 
ix. mi<^mmmmzmMffi{z^m^ixtzm¥^u^b. 
^mt . -fe^ s >y ^^mmu<nm 1 co\zrmiif^^fziim 

[ 0 0 1 3 ] t /c. ItSti^® 

^zmm^titzm2<7)\Humwt . m2(7-)^mmmzm.% 



[0014] t.fz. -^mfAz\%h^mwmt. iiE-t^ 

[0015] t.fz. -^m^\Z{%h^mmmt. ilE-t^ 
5-y^'^ilS«*\ -fc:5 S ■y^'ilPaltCfl^J^c^n, IglO 

[ 0 0 1 6 ] 4?^^, ^^wmz{%h^m&mi. ±ie-b7 

5 -y -fe ^ 5 y ^SK«c7)±H±t::?FM 

SfL. mic7)^H##;4^c(ill3«:^H#f^tcflmWtc 

[ 0 0 1 7 ] 3|sf|0jtfi^^^jis«ii. ±iemi 
<nnnmm±. w^hmmz^^m^tt^'y^-j^m^m 

[0 0 18] 4/::. 3|5^BHW^§#ll^i^A-;Wi. ^ 
[0019] 

mmcommcommi mm. ^^^mMi^zm^^mmmco 

KffMIHT* ^.mi izir.-tX o i>z. 1 0 1 

5 -y 102 0±(I!l±M±t:tffliii 103 

a, loshiimm^tifzmf^iz^^'yxi^h. 

[002 0] "ty i-y ^^mXm 10 2li. ftitO-t^ 
S.^y^^mi 0 2a.tmm^tlfzhcr>T»)^. •fe95>y^' 
^mW^ 102 l^gPtJi, -fe 5 5 'y ^'Jl 1 0 2 aCOWM 

:^[{i]t:5EtJ=' I. J; a lzmm.(r>m 1 o b-r##; 1 0 4 *^ffM 
§tLTV^§. 4fc. -^7$ •y^'^MSSl 0 2c7)±fiJ± 

ffi±ic{i. ^ 1 cob'T#* 10 4 izmMmzmm^tttz 

m 1 o^H** 10 5 timm.nm$rLzv>:^ , sf^, -t 
y=i-y^ ^mmm. 102 co^gpt ii, ig 1 a:, \zrmw. 1 
0 4 fL>t i*igi5»* 1 0 6 

±tc{±. ffi 1 i^frsft: 10 4 i^zmMmf^zmm^fitzm 

3 tO^ffia** 10 7 J&i^SmjfM S ixT V ^ ^ „ 
[002 1 ] -tr^S 'y :?^»*K1 0 2c7)-fe 5 5 ^y 
10 2 ar^(;(i:. m 1 10 6 

SnfcffifiiM 10 8a AiffMSn . -tr 7 S >y ^ 

10 2 co±fi!i±ffi±t{i, n 1 commm^ 105 t«m 
wtc^ics tL/cffita^ 10 8b ifim^^ixx\^i> o 

[0022]-lr9S-y^'Jil02ai: tTti, M;t{f, 
BaO-A 1 2O3-S i Oj^^iiOffi^WW^fflV-i 

[0023] miiOb'T##:l 0 4. miO^H^ftcl 
0 5. miOF^gP^frl 0 6. fcJ:t/"m3 0«ffi^*l 

0 7i;LT{i:, ^J;i{f. Cu. Ag. Au. Ag-P 
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[ 0 0 2 4 ] El 1 iZT^-ti: d — :^«0«{4tc^^§ix 

fzm 1 cortsps* 1 0 6 a h , im<^Mmztm^ixfc 

mitOF^SP^*! 0 6bi:{i. -fe^ 5 ■/ ^'S 1 0 2 a ^ 

[0 0 2 5] 1112 (±. Sl£OI*lgPS#:l 0 6ai:miC0 

|^g|5^#:l 0 6b i:*^'Ml^LTV^-l>g|55D^eK;^tT5Kt 

jtiiTaiaT-*^. Ei2tc7i^-r j; -tr^s-z^'Jii o 

2 a ^ Ka^l> MasJf 1 0 9 ^JFM L , m 1 ^^l^gP^i^ 
10 6b gP^ l^-r -1. ; h J; 0 , y-fV-tfcT)^ 

mi:mm-t^ i ^: ^^^^'t-^ s . mmn i o 9 inm-t^tz 

[00 2 6] 1^3 c7j^H#f*:l 07(i, -^^7)^ * :7°U >- 

[0027] mfim 108a. lOSbi: LXii. 
{f. R u O2 i: :^'^Xt coM-^Mm^ t'SrfflV ^tZtti^ 

X'^h. tfz. i^mm. 

tcfcoTSimi 08a. 1 OSbO-gP^I^SL. ffi 

3>'x>-9-(7)^i^||gK-r'g>i:S'i:lRiatC. -fe^S 
■y^Jl 1 0 2 aSrKilLTIx— T'-M; S y^'ifr>^\ 

&mis.imm-t^ztt^x^:^. mmmiosei. i 

0 3b f*igi;t:{i. mmm i o 3 a , 103 b^oWg:^rl^fI 

izmt/^ Xd^zm2 cr>\zTmf^ 114 :^)^'1Si*?FMS 
V ^ I. 4 . ©JiiJl 1 0 3 b C0±f IJ±H± t( i 2 

t'T»#: 1 1 4 izmM,mzmm$fix ttz.mm 

Jii 0 3 a tmmm 1 0 3 b tcr)mizi±m2co^mm# 

1 1 6^i«ScffM$ixTi^ 0. ^co-g|I{ilg2oer^ 

#:i 1 A^zn^mizmm^tix^^^. 
[0 0 28] ttz. mmmi osai^gptcji. micrm 

mmi^i 0 5^zmm.mi,zmm^rifzmm3ffai 1 0 a. 
1 1 0 hmm^fi. mmm 1 0 3h\^m^zii. m2c^ 
i^fB»#:i 1 6i:zmm'j^zmm$n.fz\B\^^s,i 1 0 c 

[00 29] mmm 1 0 3 a . 1 0 3 b mmy a ^ 
-hmmimmmtiiff^Lfzhc^-h-h^x^ . < 

^—t LTii:. mUi. A 1 2O3. S i T i 

sifctio. m}^i^\^^L^^hhbuz. mmmi 

0 3a. 103b c7)eMJltt, ^*I4^$IJ»^^ C h ti-X 

a^c. ^immmtLxit. mux. 

[0030] limmy ^-is iyM-ftttffiflit L 
Ti4. tfJliJi 1 0 3 bc?)±pj±H±t=II^StLS«)lJS 



[003 1 ] *WWJtO j; 3 t'SifcOffiIg«^ffML 

fz^. m^m^ui 1 0 a-1 1 0 c i±wmz\fm't 
tfixi hfzi^. mmmstcommsm^A^^ < x-^ 

^toMS, ^mmmi 0 i^mm^A-^<Lx. # 
mm^ 101 co/jNM-ft^ias ^ t ^ift -g. » , ©11 
McoMicti . mnm^(Dm%'¥± & s ^ tic j; ^ -c. 

[0 03 2] ^2cr)\zTmWl I Alt. HlTii:. ^1 
c7)aMS#: lost fl:Me<Jt:tSM § ^IT W> S ^ 1 <7) 

fr#*i 0 Ai<zh%%mzim.^tixv^x xvK -r^c 

m2 0b'r^f!|sl 14{i. -fe ^ 5 v 1 
0 2tfcft^Il]S&^:eifliiil 0 3 a. 10 3bt:i3ftS 

[0033] m2<7)b'T»#:l 1 4 i: LTJi, M;t{f . 

g. cu. m^xK^m^-^hzhti-x^^. mmmm 
mtLxit. :!^r^^=^mm. y:>^y~)vmm. i^r^— 
hmm^£}i^m\^^^ht)^x% s , 

[0 0 34] m2(r)mmmWl l 5. ioJ;l^lg2<:0F^fP 
mW.llbh LTJi. ^JxK. Ag. Cu. Au. Ag 
-Pt. As-PdL-^j:}L^m^^^ZtifiX'%h. 

[003 5] mnU^a 1 1 0 a— 1 1 0 c i; tTJi, M 

^^tL^muzjibtxm'^(^>h(^)'km^'^^ztt^x-^ 

h. mui. Vyy-J:^9. ic. L s I ^ f^ofgi!!* 

^ . ^ ■/ r-f y ^J^^ ^ 5r fc'oai&II^SrfflV ^ I. i i: >?)i-C' 

[ 0 0 3 6 ] ia3{i:. *^HJ5t;<^§^jl:ES> .a.-;l^c7)K 
ffi0-CS>l. . 03 tc^-r J: 0 t,z. ^Jl^ei^'j.— ;k 10 0 

{i. ^Jis« 10 1 t^mmm 1 0 3 b t?fM§^x^^m2 

1 1 5±(:. mnmSh llOd. llOe^ 

mm.Lfzhcox-h^. 

[0037] Illf&gPni, llOd. llOeh LTii. ± 

34tfc[ilg§g|!p°nl 1 0 a~i 1 0 c hmmcn>hcn^m^ 

:hZtti^X-^hti\ tSfllM 103a, 103bp^ 

v^. mtit. ^r^'yy''J!k<^h^yz/x^y^t'^mmm 
103a, 103b i^gutcisft-g. t . mmmm< 0 

MlliS 10 3b i?)±fII±H±t:^ t/c{i a tfiis- 

[0038] 

[HMM] (siifeMi ) ijiiTtc, :^mmzi^^^mm 
t5Xt/§'m'Ei^^~)Ui^Ltz-mmm^^'t. 

[0 03 9] i-r. mSIJKSpfi: LT, BaO, Si 

AI2O3, B2O3. c aoimmL. ^m^iKn 
^msiffit, m-^Lfz, mz. m^titzm-^mn 
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3 0 0T;T'2«r^{RML. %i^ixf:iik'^mt:mmL'a& 
[0040] mz^ ZcoiRmfjiMz. iiy^Si^ys-^ y 

-rp—KStcj; 1 0 0um(7y^-Ymzm^ 

S •y:^'^"U — >-i^-h& . *i 1 0 0 mm 1 0 0 mm 

<7)*?i^?l^tc-e]Kif t/i .mz. i <7):6r?l^c7)-fe ^ = >y ^ 
[ 0 0 4 1 ] ii^t:. C u^^*, B^M<7)^-^-f ii'y 
^^■U->'^-b±t:EPSiJL. 'Ir^S'y^'^'U-yS^-b 
^5-y^'^''y-yJ^-ht:i3V'.T. ::(7)ffia'^-;^b$r 

[0 04 2] mz^ mm^-^^^-/'^-fv-y>'~hi 
mmtmm l . i±m^h ztizx^). i mmc?)ff^<7)m 
m^^mz. mz., n^Ktzmmi^^so o-i o o o 
'cco-i&m.T 5 mm'mm, l. -ir ^ s -y ^ ^msm ^mz. 
io-b^s >yi?#ea=KoTMAStcj: 'ommmmmt: 

M^Lfz bZ^b. 9 p p m/'CT-& , 
[ 0 0 4 3 ] ^fc , -b ^ 5 'y ^ ^JlSMtOM5t:^ri£tCO 

[0044] mz^ El4tC7i^-r J: -t^S 'y^^W 
0 2<7^micr>^m^i^l 0 5±(:f-'yTayf=> 

^f 1 1 oa. ^vTffifiLi 1 oh^mmL. ^mmf^ 

t , 'M # Hifx mmm 1 0 8 b ^ffM t . 
[004 5] i^tc. mmy ^ y-tLx^>v;^. mm^it 
tt^fli i: LT?g^a:*^^ i^mmtrmm t . u 9 o 
M:% . M«x;f ^^mmt^ 1 0 t^x^xo^zn 

[0046] ^t>. dcO'^-X h«£?)M-^^ 1 6 0°C 

m.^mMLtztZ^. 1 5 P P m/°C-C3!) -3 3t , 
[ 0 0 4 7 ] iiiCt:, #^>tL^c^-X htlcc7)ii-^^ , ;K 

cr)±i}>^m^ 1 8;umcD||5|?iS:fifor, JnffiT^xSrfl 
^■:>T1¥§4 0 0 ximc?)^:Kc?)ii-^^f#fc« 
[0048] iXl:. ;PASrilMLTllirg#^CO 

mmyuy'uf''^~ht:imLfz. mz. ^(Drnmy^j 

y'Uifiy— h 10 0 mm X^l 1 0 0 m.mCOiJ'mWit 



i>zmmhfz. 

[0049] mz. i^rnvtc^mmruTu^"'^- h±^z 

wm^tifzmm^y^i-hOV^'yy 'i~t,zj: ox-y^y 
^'L. 05 (A) l,z^-tXd^z^ -:^±B±tm2c^|^ 
Mmi^l 1 635«m^tLfv:ffilii7°UT^i5^£/-h 113 

a, iiXi/-:ff±m±i,zm2cr)mmmi^i i 5:o%m§ 

ivrzmmy°'Jy°\yyiy~Vl l 3 b2r#»L;t, 
[00 50] JXtC, ^^TS/'Xl^-lf-SrfflV^-C, 1215 
( B ) \,Z7kti: d t:, ^^liiry ri^i/v— M 1 3 a , 

1 1 3 bt^ti^ilieSl 5 0/xm<7)b'r*— ;H 1 1 
a. 1 1 1 b^ffML;^. 

[005 1 ] rXt:, El 5 ( c ) (c^-TcJ; d tc, 
XV {-^V ^©Stti^^aMAE 12 4 4) ^XiJ' U - 
yWJtcJ; DbTTt^-^H 11a, 111 b|^(C^^L 
Ig2t0b-r^#:l 14a. 1 14b^J^j£t/i« 

[0052] WiZ^ ©liTUrV-^'i'-M 1 3 
^2cOI*lgB##:l 1 6;&i±fc^:l. J;ofcL-C. ^'yTn 
y^^V-tf 1 10a, -?-'y:7°ffiKl 1 0b:^)^"||g$tl>^c-b 
^5 'y^^MS^l 0 2±tata, K^TP-XtiOl 
6 0°CO;S^T6 0^^rajE*L/io ^Oj:^tLT, ® 
liTUTl^r/i/— h 113 at:^ -yTayx>Hf 1 1 0 
a , ^ >y 110b -^-^ ^: t i) t , Stllr 

y7V^'>-M 13 a, *3j;?/|g2<?0bT##cl 1 4 

s.\,z-^t.fix^^fzmm\mmm^'m.\t-^^. ^y^-/^ 
^mmm. i o 2±tcffiflge i o 3 a 

[00 53] 06 t^^-f-J; -5 flfllM 103a 

om2£Drtg|5##:l 1 6±(C^vTr}y-r>-*f 1 10c 

[00 54] mz^ WMT^iyV^'iy—Y 1 1 3 b^, 
|g2 0^H##;l 1 5 7!)>±t:^:§ J;dt:iLT, ^•y:?":^ 
Vn'y^ 110c y&i^^Six^cffifigii 1 0 3 a±(;fi 
ta, ^^TP-Xt J: 0 16 0°C<50iajg-r-6 0^)-^ffi*L 
/to i(7)J:^t2LT, eifl§TyT^^">— b 1 1 3b(C 

^-yr:jyx>-9-i 1 oc^iss$-^i.h^ fSfSi 

7°'j7V^>-b 113b, i3j;Vm2c7)br»#:l 1 

4 b \iz-^^ixx\yrzmmwmm^m\f^^. m i iz^ 

-tiatC, -fe^S >y^^)l«^l 0 2±(Ci©fliigl 0 3 
a , 10 3b ^mf^^tlfz^mMM lOli i^m Lfz , 

[00 5 5] mz. m 3 t^-r J; ^ t , ^mmm. i o i 

om2c7)^HS*l 1 5±tc4^#:3li^l 1 Od, 11 
0 e SrtftfeL, ^Ba#(t^^T-3T#Ji^:>''A-;H 0 0 

[00 56] S-r, HJtMl i:|Hl«tLT, -fe^ 5 

^mwR^imLtz. ikiz. m4i>z^tXoi,z^ -t^s 
>y ^ §'mmm i o 2 i oas^^: 1 0 5 ±t:^ -y y° 
:iyTy^i 1 oa, ^■y7mmi 1 ob^m«L, ^ 

EB#(t^fi-^^c. S/:^, Slc?),|ftMSi*l 0 5±t, R 
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[00 5 7] mz. mmy ^ ^-tLx'^uA. mmit 
mm.% . iymmt- 1 o mm.% t^j:^^o^zn 

[00 58] ^io. ^(r)^~X V'W^cr>m.^m'S: 1 6 0°C 

itSrSiJ^ Lst t -r ^ . 1 5 P P m/'CT-fc tz , 
[ 0 0 5 9 ] , -fe ^ S i^'SM 10 2 0±f.i±H± 

i-^yayy^y-^l i o a, f-'yTffiMl l 0 bSr 

[ 0 0 6 0 ] ±iiJ±ffi*'^--X h^^OfFt-^ftT-a 

-hS^Xfc-t^S v^KMl 0 2 ^mS^-T-VtCAtt 
1 0 0T:T-1 O^i-raJU^L. '^~^h^cr,m.-^'ti"y 
y-a-yfy^l 10 a, f--/7«Kl I ObcoTBtm 
Oa^Hir/io itLtciO. HIT (A) (:^^J;atc. -fe 
^ 5 -y ^^Jia^ 1 0 2±tlttfliJl 10 3 a;&iJgB!t§iX 

[ 0 0 6 1 ] Jj^tC, icOffiJI#:^*S^-7>j&^iiK'9 
EtiL. r-^fflv^T. 137 (B) tc^fJ; 

d ^fliJf 10 3a ^^MthW^ 1 5 0 ximiOb'T 

ir-~}V \ 1 1 a^ffMtfc. 

[ 0 0 6 2 ] ^j^t, 117 ( C ) t^-f- i 3 2*^'^- 

(^•y^m^iSjt^awAE 1 2 14) e^^^y- 

>'EpffltCj; Ofr^^-ZH 1 1 a|*ltC^«tT, m2C0 
fc;"T2»#: 114a 2rffMLJt . 
[ 0 0 6 3 ] ^j^t:, -:^±H^O^'fflH^L$tL/ii¥$ l 8// 

1 0 2 C7);^$ § tc-^t>-ltTSg?m^tc-ro 0 tii L^^, J^:tc. 
07(D) t^^fJ; 3 t^. ISfl^ii 1 0 3 aO±fIIJ±Bh 
m%mm 116a c^fflHi: ^ i.o\Z]^X. fSBI 

1 0 3 a±4cfl:iiii5i?ii i 6 a&m^a. i^ru-xtc 
J: 19 1 6 ot;T"6 o^)-^ffi*L3t, ^fc. >ico;S]g-r, 

fitflgjf 10 3a. t5 J;W'^2 C7)b-r##: 114 at^-^S 

[ 0 0 6 4 ] ^^tC. SIMM 1 0 3 a±tffMSiX3t«lff 
fflrei 1 6aSr7:}-b'jyj/77'f-tCi'9x«y^>'>^ 
07 (E) t^SK-riat:. ffi2c7)|*lgp##:l 1 6^ 

[0065] iJCt:, Het^-Tiai:. tfHIJil 03a 
(7)112 <7)|^g|I^#:l 1 6±tc:^-yTn>-fV-9-l 10c 

^mKL, -mm^'k'^'otz. 

[0066] i^jiiSl 0 3a^ffMt/ci:# till 
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(54) MULTILAYER BOARD AND MULTILAYER MODULE 




(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayer board which is miniaturized 

and flattened, superior in weatlner resistance and easy to adjust the resistance 
and capacitance. 



SOLUTION: The multilayer board 101 is provided with a ceramic multilayer board 
102 formed of multiple ceramic layers 102a and resin layers 103a and 103b 
laminated on the upper main face of the ceramic multilayer board 102. First via 
conductors 104 are formed in the ceramic multilayer board 102, and a first 
surface conductor 105 is formed on the upper main face of the ceramic multilayer 
board 102. A first inner conductor 106 is formed between the ceramic layers 
102a of the ceramic multilayer board 102, and second via conductors 1 14 are 
formed in the resin layers 103a and 103b. Second surface conductors 115 are 
formed on the upper main face of the resin layer 103b, and circuit parts 1 10a to 
1 10c are disposed in the resin layers 103a and 103b. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the multilayer substrate which consists of a ceramic multilayer 
substrate which consists of two or more ceramic layers by which the laminating 
was carried out, and at least one-layer resin layer by which the laminating was 
carried out on the top principal plane of said ceramic multilayer substrate, the 1st 
beer formed in the interior of said ceramic multilayer substrate so that said 
ceramic multilayer substrate might be prolonged in the direction of a laminating of 
said ceramic layer -- with a conductor it forms on the top principal plane of said 
ceramic multilayer substrate -- having -- said 1st beer -- the 1st front face 
electrically connected to the conductor - with a conductor It has the 1st inner 
conductor electrically connected to the conductor, it forms between the ceramic 
layers of said ceramic multilayer substrate -- having -- said 1st beer -- said resin 
layer the 2nd beer formed in the interior of said resin layer so that it might extend 
in the direction of a laminating of said resin layer -- with a conductor it forms on 
the top principal plane of said resin layer best layer -- having -- said 2nd beer -- 
the 2nd front face electrically connected to the conductor -- with a conductor it 
prepares in the interior of said resin layer -- having -- said 1st front face - the 
passive circuit elements electrically connected to the conductor -- having - the 
1st beer of said ceramic multilayer substrate - a conductor or the 1st front face - 
a conductor and the 2nd beer of said resin layer -- the multilayer substrate 
characterized by connecting the conductor electrically. 



[Claim 2] said two or more resin layers are formed between said resin layers - 
having -- said 2nd beer -- the multilayer substrate according to claim 1 
characterized by having the 2nd inner conductor electrically connected to the 
conductor, and the passive circuit elements electrically connected to said 2nd 
inner conductor. 

[Claim 3] said ceramic multilayer substrate is formed on the bottom principal 
plane of said ceramic multilayer substrate -- having - said 1st beer -- the 3rd 
front face electrically connected to the conductor the multilayer substrate 
according to claim 1 or 2 characterized by having a conductor. 
[Claim 4] Said ceramic multilayer substrate is a multilayer substrate given in 
either of claim 1 to claims 3 which are formed between said ceramic layers and 
characterized by having the resistance film electrically connected with said 1st 
inner conductor. 

[Claim 5] said multilayered ceramic substrate is formed on the principal plane of 
said ceramic multilayer substrate -- having -- said 1st front face -- a conductor or 
said 3rd front face -- a multilayer substrate given in either of claim 1 to claims 4 
characterized by having the resistance film electrically connected to the 
conductor. 

[Claim 6] Said 1st inner conductor is a multilayer substrate given in either of 
claim 1 to claims 5 characterized by having 1st at least two inner conductor 
which was connected to different potential and has countered on both sides of 
said ceramic layer. 

[Claim 7] it mounts on the top principal plane of said resin layer of a multilayer 
substrate given in either of claim 1 to claims 6, and said multilayer substrate -- 
having -- said 2nd front face -- the passive circuit elements electrically connected 
to the conductor -- since -- the multilayer module characterized by becoming. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the multilayer substrate with 
which passive circuit elements were built in the resin substrate, and the 
multilayer module using it in detail about the multilayer substrate which comes to 
join a ceramic multilayer substrate and a resin substrate, and the multilayer 
module using it. 
[0002] 

[Description of the Prior Art] In recent years, a miniaturization is similarly desired 
about the multilayer substrate used for electronic equipment with the 
miniaturization of electronic equipment. Attaining the miniaturization of a 
multilayer substrate is performed by making circuit elements, such as resistance 
mounted on the substrate, a capacitor, and an inductor, build in a multilayer 
substrate conventionally in response, and making the component-side product of 
a substrate small. 

[0003] Thus, there is a means to form a capacitor and an inductor, by wiring the 
interior of a ceramic multilayer substrate in a conductor in three dimension as 
one of the means which makes a circuit element build in a multilayer substrate, 
the ceramic green sheet top with which this ceramic multilayer substrate has the 
beer hall where it filled up with the conductor -- wiring -- a conductor is formed by 
the predetermined pattern, and two or more sheet laminating of this ceramic 



green sheet is carried out, and it is stuck by pressure and obtained by calcinating 
the obtained layered product. 

[0004] Moreover, as other nneans, there is a nneans to embed chip-like passive 
circuit elements to the interior of a ceramic multilayer substrate as indicated by 
JP,61-288498A This ceramic multilayer substrate forms the through tube in the 
ceramic green sheet beforehand, and is obtained by embedding, sticking by 
pressure two or more green sheets by which the laminating was carried out, and 
calcinating passive circuit elements to the space where the above-mentioned 
through tube is connected and formed in the direction of a laminating in the 
process which carries out the laminating of the ceramic green sheet. 
[0005] Furthermore, as other means, there is a means to embed chip-like 
passive circuit elements to the interior of a resin multilayer substrate as indicated 
by JP,1 1-220262,A. This resin multilayer substrate mounts passive circuit 
elements on the 1 principal plane of copper foil, pressurizes in piles the plate 
which contains on it an inorganic filler and the thermosetting resin in the condition 
of not hardening, and is obtained by repeating the process which a plate is 
heated [ process ] and stiffens thermosetting resin. 
[0006] 

[Problem(s) to be Solved by the Invention] To wire the interior of a ceramic 
multilayer substrate in a conductor in three dimension and form a capacitor with a 
large capacity in it, it is necessary to choose a ceramic ingredient with specific 
inductive capacity high as an ingredient of a ceramic multilayer substrate. 
However, if the specific inductive capacity of a substrate ingredient becomes high, 
the signal propagation delay between the semiconductor devices mounted on a 
ceramic multilayer substrate will become large. For this reason, specific inductive 
capacity of a substrate ingredient had to be made low, the chip capacitor had to 
be mounted on the ceramic multilayer substrate, and there was a trouble that a 
ceramic multilayer substrate could not be miniaturized. 
[0007] Moreover, when embedding passive circuit elements at a ceramic 
multilayer substrate, X of a ceramic green sheet, Y, and the contraction behavior 



of a Z direction will have to be controlled severely, and the ingredient which can 
be used as a ceramic will be restricted. Moreover, there was a trouble that it was 
difficult to control the contraction behavior of a ceramic green sheet in this way 
actually, and the surface smoothness of a substrate could not be secured. 
[0008] On the other hand, when embedding chip-like passive circuit elements to 
the interior of a resin multilayer substrate, a problem which was mentioned above 
is not produced. 

[0009] However, it cannot expect what also has the enough reinforcement as a 
substrate while a resin multilayer substrate has bad weatherability compared with 
a ceramic substrate. 

[0010] Furthermore, in a resin multilayer substrate, when the resistance film was 
formed, or a capacitor was formed in the opposite part of an inner conductor 
between layers or on a principal plane and laser trimming was performed in order 
to adjust resistance and capacity, some resin was damaged by fire with the heat 
of laser, and there was a problem of affecting electrical characteristics and a 
mechanical strength. 

[001 1] This invention is excellent in weatherability and aims at offering the 
multilayer substrate which is easy to perform adjustment of resistance or capacity 
at the same time it solves the above-mentioned trouble and attains a 
miniaturization and flattening of a substrate. 
[0012] 

[Means for Solving the Problem] The ceramic multilayer substrate with which the 
multilayer substrate concerning this invention consists of two or more ceramic 
layers by which the laminating was carried out. It is the multilayer substrate which 
consists of at least one-layer resin layer by which the laminating was carried out 
on the top principal plane of a ceramic multilayer substrate. A ceramic multilayer 
substrate the 1st beer formed in the interior of a ceramic multilayer substrate so 
that it might extend in the direction of a laminating of a ceramic layer -- with a 
conductor it forms on the top principal plane of a ceramic multilayer substrate - 
having ~ the 1st beer ~ the 1st front face electrically connected to the conductor 



-- with a conductor It has the 1st inner conductor electrically connected to the 
conductor, it forms between the ceramic layers of a ceramic multilayer substrate - 

- having -- the 1st beer -- a resin layer the 2nd beer formed in the interior of a 
resin layer so that it might extend in the direction of a laminating of a resin layer - 

- with a conductor it forms on the top principal plane of the resin layer best layer - 

- having - the 2nd beer -- the 2nd front face electrically connected to the 
conductor - with a conductor it prepares in the interior of a resin layer - having -- 
the 1st front face -- the passive circuit elements electrically connected to the 
conductor -- having -- the 1st beer of a ceramic multilayer substrate -- a 
conductor or the 1st front face -- a conductor and the 2nd beer of a resin layer - 
it is characterized by connecting the conductor electrically. 

[0013] moreover, the multilayer substrate concerning this invention forms two or 
more resin layers between resin layers -- having - the 2nd beer -- it is 
characterized by having the 2nd inner conductor electrically connected to the 
conductor, and the passive circuit elements electrically connected to the 2nd 
inner conductor. 

[0014] moreover, the above-mentioned ceramic multilayer substrate forms the 
multilayer substrate concerning this invention on the bottom principal plane of a 
ceramic multilayer substrate -- having - the 1st beer -- the 3rd front face 
electrically connected to the conductor -- it is characterized by having a 

conductor. 

[0015] Moreover, the multilayer substrate concerning this invention is 
characterized by equipping the above-mentioned ceramic multilayer substrate 
with the resistance film which was formed between ceramic layers and was 
electrically connected with the 1st inner conductor. 

[0016] moreover, the above-mentioned ceramic multilayer substrate forms the 

multilayer substrate concerning this invention on the principal plane of a ceramic 
multilayer substrate -- having -- the 1st front face -- a conductor or the 3rd front 
face ~ it is characterized by having the resistance film electrically connected to 
the conductor. 



[0017] Moreover, the multilayer substrate concerning this invention is 
characterized by equipping the 1st inner conductor of the above with 1st at least 
two inner conductor which was connected to different potential and has 
countered on both sides of a cerannic layer, 

[0018] moreover, the multilayer module concerning this invention is mounted on 
the top principal plane of the resin layer of a multilayer substrate and a multilayer 
substrate -- having -- the 2nd front face -- it is characterized by consisting of 
passive circuit elements electrically connected to the conductor. 

[0019] 

[Embodiment of the Invention] Drawing 1 is the sectional view of the multilayer 
substrate concerning this invention. As shown in drawing 1 , the multilayer 
substrate 101 has the composition that the laminating of the resin layers 103a 
and 103b was carried out on the top principal plane of the ceramic multilayer 
substrate 102. 

[0020] As for the ceramic multilayer substrate 102, the laminating of two or more 
ceramic layer 102a is carried out. in the ceramic multilayer substrate 102 interior, 
it extends in the direction of a laminating of ceramic layer 102a -- as -- two or 
more 1st beer -- the conductor 104 is formed, moreover - the top principal plane 
top of the ceramic multilayer substrate 102 - the 1st beer -- the 1st front face 
electrically connected to the conductor 104 - two or more formation of the 
conductor 105 is carried out. moreover -- the interior of the ceramic multilayer 
substrate 102 -- the 1st beer -- two or more formation of the inner conductor 106 
electrically connected to the conductor 104 is carried out. moreover - the bottom 
principal plane top of the ceramic multilayer substrate 102 - the 1st beer -- the 
3rd front face electrically connected to the conductor 104 - two or more 
formation of the conductor 107 is carried out. 

[0021] among ceramic layer 102a of the ceramic multilayer substrate 102, 
resistance film 108a electrically connected to the 1st inner conductor 106 forms 
having the top principal plane top of the ceramic multilayer substrate 102 the 
1st front face - resistance film 108b electrically connected to the conductor 105 



is formed. 

[0022] As ceramic layer 102a, insulator ingredients, such as BaO-aluminum203- 
Si02 system, can be used, for example. 

[0023] the 1st beer a conductor 104 and the 1st front face -- a conductor 105, 
the 1st inner conductor 106, and the 3rd front face -- as a conductor 107, Cu, Ag, 
Au, Ag-Pt, Ag-Pd, etc. can be used, for example. 

[0024] As shown in drawing 1 , 1st inner conductor 106a connected to one 
potential and 1st inner conductor 106b connected to the potential of another side 
form the capacitor by countering on both sides of ceramic layer 102a. 
[0025] Drawing 2 is the sectional view having expanded and shown the part 
which 1st inner conductor 106a and 1st inner conductor 106b have countered. As 
shown in drawing 2 , the capacity of a capacitor can be adjusted by forming the 
penetration slot 109 which penetrates ceramic layer 102a, and removing a part of 
1st inner conductor 106b. Laser etc. can be used in order to form the penetration 
slot 109. 

[0026] the 3rd front face ~ you may connect with the circuit pattern of a printed 
circuit board (not shown) as it is, and a conductor 107 may be connected with 
terminals for external connection (not shown), such as a pin, for example. 
[0027] As resistance film 108a and 108b, the charge of an admixture of Ru02 
and glass etc. can be used, for example. Moreover, after multilayer substrate 101 
completion, with laser etc., some resistance film 108a and 108b can be removed, 
and resistance can be adjusted. About resistance film 108a, like the time of 
adjusting the capacity of a capacitor, ceramic layer 102a can be penetrated, laser 
trimming can be performed, and resistance can be adjusted, inside resin layer 
103a and 103b, it extends in the direction of a laminating of the resin layers 103a 
and 103b -- as - the 2nd beer - two or more formation of the conductor 1 14 is 
carried out. moreover -- the top principal plane top of resin layer 103b -- the 2nd 
front face - a conductor 115 carries out two or more formation - having -- **** -- 
the part the 2nd beer -- it connects with the conductor 1 14 electrically, 
moreover, between resin layer 103a and resin layer 103b, the 2nd inner 



conductor 116 carries out two or more formation - liaving -- **** -- tlie part -- tine 
2nd beer -- it connects with the conductor 114 electrically. 
[0028] moreover - the interior of resin layer 103a the 1st front face -- the 
passive circuit elements 1 10a and 1 10b electrically connected to the conductor 
105 are formed, and passive-circuit-elements 1 10c electrically connected to the 
2nd inner conductor 1 16 is prepared in the interior of resin layer 103b. 
[0029] The resin layers 103a and 103b consist of what mixed an inorganic filler 
and thermosetting resin. As an inorganic filler, aluminum 203, Si02, Ti02, etc. 
can be used, for example. While raising heat dissipation nature by using these 
inorganic fillers, the fluidity of the resin layers 103a and 103b and restoration 
nature are controllable. Moreover, as thermosetting resin, an epoxy resin, phenol 
resin, cyanate resin, etc. can be used, for example. 

[0030] It is desirable to choose what has a low dielectric constant from relation 
with the passive circuit elements for RFs mounted on the top principal plane of 
resin layer 103b as the above-mentioned inorganic filler and thermosetting resin. 
Moreover, it is desirable to choose what has the ceramics used for the ceramic 
multilayer substrate 102 and a coefficient of thermal expansion near as the 
above-mentioned inorganic filler and thermosetting resin. 
[0031] Since passive circuit elements 1 10a-1 10c can be built in in three 
dimensions when two or more resin layers are formed like this operation gestalt, 
the component-side product of passive circuit elements can be made small. 
Consequently, area of the multilayer substrate 101 can be made small and the 
miniaturization of the multilayer substrate 101 can be attained. In addition, mark, 
magnitude, etc. of passive circuit elements can adjust the number of layers of a 
resin layer suitably. 

[0032] the 2nd beer ~ a conductor 114- drawing 1 - the 1st front face ~ 
although it connects with the conductor 105 electrically - the 1st beer ~ you may 
connect also with the conductor 104 electrically, namely, the 2nd beer ~ the 
conductor 1 14 has just connected electrically the circuit in the ceramic multilayer 
substrate 102, and the circuit in the resin layers 103a and 103b. 



[0033] the 2nd beer -- as a conductor 114, the conductive resin constituent which 
mixed metal particles and thermosetting resin can be used, for example. Au, Ag, 
Cu, nickel, etc. can be used as metal particles. As thermosetting resin, an epoxy 
resin, phenol resin, cyanate resin, etc. can be used, 

[0034] the 2nd front face -- as a conductor 115 and the 2nd inner conductor 116, 
Ag, Cu, Au, Ag-Pt, Ag-Pd, etc. can be used, for example. 
[0035] As passive circuit elements 1 10a-1 10c, various things can be used 
according to the circuit formed. For example, passive elements, such as active 
elements, such as a transistor, and IC, LSI, and a chip capacitor, a chip resistor, 
a chip thermistor, a chip inductor, can be used. 

[0036] Drawing 3 is the sectional view of the multilayer module concerning this 
invention, the 2nd front face where the multilayer module 100 was formed in 
resin layer 103b of the multilayer substrate 101 as shown in drawing 3 - passive 
circuit elements 1 lOd and 1 lOe are mounted on a conductor 115. 
[0037] Although the thing same as passive circuit elements 11 Od and 1 10e as 
the passive circuit elements 1 10a-1 10c mentioned above can be used, it is 
desirable to use the passive circuit elements of the property which is especially 
hard to prepare in the interior of resin layer 103a and 103b. For example, when a 
bare chip-like transistor etc. is prepared in the interior of resin layer 103a and 
103b, there is a possibility that heat dissipation nature may worsen and may not 
operate normally. It is more desirable to mount on the top principal plane of resin 
layer 103b about such components. 
[0038] 

[Example] (Example 1) Below, one example which produced the multilayer 
substrate concerning this invention and the multilayer module is shown. 
[0039] First, as a start raw material, BaO, Si02, aluminum 203, and B-2s 03 and 
CaO were prepared, and specified quantity weighing capacity of each start raw 
material was carried out, and it mixed. Next, temporary quenching of the 
obtained mixture was carried out at 1300 degrees C for 2 hours, the obtained 
temporary-quenching object was ground, and temporary-quenching powder was 



obtained. 

[0040] Next, a suitable quantity of a binder, a piasticizer, and a solvent were 
added and kneaded to this temporary-quenching powder, and the ceramic slurry 
was obtained. Next, this ceramic slurry was formed with a thickness of 100 
micrometers in the shape of a sheet with the doctor blade method, and the 
ceramic green sheet was obtained. Next, this ceramic green sheet was cut in the 
rectangular 100mm long and 100mm wide configuration. Next, the beer hall with 
a diameter of 200 micrometers was formed in the position of the ceramic green 
sheet of this rectangle. 

[0041] Next, the conductive paste which consists of Cu powder, a suitable 
quantity of a binder, glass powder, and a dispersant was produced, this 
conductive paste was printed on the rectangular ceramic green sheet by screen- 
stencil, and the beer hall of a ceramic green sheet was filled up with it. Next, the 
resistive paste which consists of Ru02 powder, glass powder, and a dispersant 
was produced, and this resistive paste was applied on conductive paste in the 
ceramic green sheet of one sheet. 

[0042] Next, the layered product with a thickness of 1mm was obtained by 
carrying out two or more sheet laminating of the rectangular ceramic green sheet, 
and sticking it by pressure. Next, the obtained layered product was calcinated at 
the temperature of 800-1000 degrees C for 5 hours, and the ceramic multilayer 
substrate was obtained. TMA of this ceramic multilayer substrate -- when the 
coefficient of thermal expansion was measured by law, it was 9 ppm/degree C. 
[0043] In addition, about the manufacture approach of a ceramic multilayer 
substrate, not an above-mentioned limitation but the manufacture approach well- 
known in addition to this may be used. 

[0044] next, it is shown in drawing 4 ~ as ~ the 1st front face of the ceramic 
multilayer substrate 102 -- it soldered by carrying chip capacitor 1 10a and chip 
resistor 1 10b on a conductor 105. moreover, the 1st front face -- on the 
conductor 105, the resistive paste which consists of Ru02 powder, glass powder, 
and a dispersant was applied, it could be burned and resistance film 108b was 



formed. 

[0045] Next, the silica was prepared as an inorganic filler, the liquefied epoxy 
resin was prepared as thernnosetting resin, weighing capacity was carried out so 
that a silica nnight beconne and a liquefied epoxy resin nnight beconne 10 % of the 
weight 90% of the weight, and the dispersant was added, it mixed, and paste-like 
mixture was produced, 

[0046] in addition -- that to which heat curing of the mixture of the shape of this 
paste was carried out at 160 degrees C - TMA - when the coefficient of thermal 
expansion was measured by law, it was 15 ppm/degree C. 
[0047] Next, it consisted of polyethylene terephthalate, the mixture of the shape 
of an acquired paste was dropped on the ** form film with which ** form 
processing by silicon was performed to the front face, the pressurization press 
was performed for copper foil with a thickness of 18 micrometers in piles from on 
the, and tabular mixture with a thickness of 400 micrometers was obtained. 
[0048] Next, the ** form film was exfoliated and the resin prepreg sheet with 
copper foil was produced. Next, this resin prepreg sheet was cut in the 
rectangular 100mm long and 100mm wide configuration. 
[0049] next, resin prepreg sheet 1 13a by which the 2nd inner conductor 1 16 was 
formed on the principal plane on the other hand as the copper foil formed on the 
rectangle-like resin prepreg sheet was etched with photolithography and it was 
shown in drawing 5 (A) -- and -- on the other hand -- a principal plane top -- the 
2nd front face -- resin prepreg sheet 1 13b in which the conductor 1 15 was 
formed was produced. 

[0050] Next, using carbon dioxide laser, as shown in drawing 5 (B), the beer halls 
111a and 1 1 lb with a diameter of 150 micrometers were formed in the resin 
prepreg sheets 1 13a and 1 13b, respectively. 

[0051] next, it is shown in drawing 5 (c) -- as -- conductive paste (AE1244 by 
Tatsuta Electric Wire & Cable Co., Ltd.) -- screen-stencil ~ the inside of beer hall 
1 1 la and 111b-- being filled up ~ the 2nd beer ~ Conductors 1 14a and 1 14b 
were formed. 



[0052] Next, resin prepreg sheet 11 3a was piled up on the ceramic nnultilayer 
substrate 102 with which chip capacitor 1 10a and chip resistor 1 10b were 
mounted, as the 2nd inner conductor 116 turned up, and it was stuck by pressure 
for 60 minutes at the temperature of 160 degrees C with the vacuum press, thus 
-- while making chip capacitor 1 10a and chip resistor 1 10b buried in resin 
prepreg sheet 1 13a -- resin prepreg sheet 1 13a and the 2nd beer -- a conductor - 

- the thermosetting resin contained in 1 14a was stiffened, and resin layer 103a 
was formed on the ceramic multilayer substrate 102. 

[0053] Next, as shown in drawing 6 , it soldered by carrying chip capacitor 1 10c 
on the 2nd inner conductor 1 16 of resin layer 103a. 

[0054] next, resin prepreg sheet 1 13b - the 2nd front face -- as the conductor 
1 15 turned up, it piled up on resin layer 103a in which chip capacitor 1 10c was 
mounted, and it was stuck by pressure for 60 minutes at the temperature of 160 
degrees C with the vacuum press, thus - while making chip capacitor 1 10c 
buried in resin prepreg sheet 1 13b -- resin prepreg sheet 1 13b and the 2nd beer 

- a conductor -- the thermosetting resin contained in 1 14b was stiffened, and as 
shown in drawing 1 , the multilayer substrate 101 with which the resin layers 
103a and 103b were formed on the ceramic multilayer substrate 102 was 
produced. 

[0055] next, it is shown in drawing 3 - as - the 2nd front face of the multilayer 
substrate 101 -- it soldered by having carried semiconductor devices llOd and 
1 lOe on the conductor 115, and the multilayer module 100 was produced. 
(Example 2) Below, other examples which created the multilayer substrate 
concerning this invention and the multilayer module are shown. 
[0056] First, the ceramic multilayer substrate was produced like the example 1. 
next, it is shown in drawing 4 -- as - the 1st front face of the ceramic multilayer 
substrate 102 -- it soldered by carrying chip capacitor 1 10a and chip resistor 
1 10b on a conductor 105. moreover, the 1st front face -- on the conductor 105, 
the resistive paste which consists of Ru02 powder, glass powder, and a 
dispersant was applied, it could be burned and resistance film 108b was formed. 



[0057] Next, the silica was prepared as an inorganic filler, the liquefied epoxy 
resin was prepared as thermosetting resin, weighing capacity was carried out so 
that a silica might become and a liquefied epoxy resin might become 10 % of the 
weight 90% of the weight, and the dispersant was added, it mixed, and paste-like 
mixture was produced. 

[0058] in addition -- that to which heat curing of the mixture of the shape of this 
paste was carried out at 160 degrees C -- TMA -- when the coefficient of thermal 
expansion was measured by law, it was 15 ppm/degree C. 
[0059] Next, the mixture of the shape of an acquired paste was slushed by the 
coating machine on the top principal plane of a ceramic substrate 102, and chip 
capacitor 1 10a and chip resistor 1 10b were covered. The coat thickness at this 
time was 400 micrometers. 

[0060] Next, the ceramic substrate 102 by which the coat was carried out with 
paste-like mixture in the top principal plane is put into vacuum oven, it heats for 

10 minutes at 100 degrees C, and paste-like mixture was rotated on the inferior 
surface of tongue of chip capacitor 110a and chip resistor 110b. Thereby, as 
shown in drawing 7 (A), the layered product by which resin layer 103a was 
formed on the ceramic multilayer substrate 102 was obtained. In addition, at this 
temperature, paste-like mixture does not heat-harden completely but is in the 
condition of semi-hardening. 

[0061] Next, this layered product was taken out from vacuum oven, and using 
carbon dioxide laser, as shown in drawing 7 (B), with a diameter of 150 
micrometers which penetrates resin layer 103a beer hall 111a was formed. 
[0062] next, it is shown in drawing 7 (C) ~ as ~ conductive paste (AE1214 by 
Tatsuta Electric Wire & Cable Co., Ltd.) ~ screen-stencil ~ the inside of beer hall 

1 1 la ~ being filled up ~ the 2nd beer ~ a conductor ~ 1 14a was formed. 
[0063] Next, on the other hand, the principal plane prepared electrolytic copper 
foil with a thickness of 18 micrometers by which surface roughening was carried 
out, set this electrolytic copper foil by the magnitude of a ceramic substrate 102, 
and started in the shape of a rectangle. Next, as were shown in drawing 7 (D), 



and the top principal plane of resin layer 103a and the split face of electrolytic- 
copper-foil 116a were doubled, on resin layer 103a, electrolytic-copper-foil 116a 
was piled up and it was stuck by pressure for 60 minutes at 160 degrees C with 
the vacuum press, in addition, this temperature ~ resin layer 103a and the 2nd 
beer ~ a conductor ~ the thermosetting resin contained in 1 14a was hardened. 
[0064] Next, electrolytic-copper-foil 1 16a formed on resin layer 103a was etched 
with photolithography, and as shown in drawing 7 (E), the 2nd inner conductor 
116 was formed. 

[0065] Next, as shown in drawing 6 , it soldered by carrying chip capacitor 1 10c 
on the 2nd inner conductor 1 16 of resin layer 103a. 

[0066] next, it is shown in drawing 1 like the time of forming resin layer 103a ~ as 
~ a resin layer 103a top ~ resin layer 103b ~ forming ~ a resin layer 103b top ~ 
the 2nd front face ~ the conductor 1 15 was formed and the multilayer substrate 
101 was produced. 

[0067] next, it is shown in drawing 3 ~ as ~ the 2nd front face of the multilayer 
substrate 101 ~ it soldered by having carried semiconductor devices llOd and 
1 lOe on the conductor 115, and the multilayer module 100 was produced. 
[0068] 

[Effect of the Invention] While the miniaturization of a substrate can be attained 
by building passive circuit elements in a resin layer according to the multilayer 
substrate concerning this invention, and the multilayer module, weatherability 
and a mechanical strength are securable in the part of a ceramic multilayer 
substrate. Moreover, since the dielectric constant of the resin layer in which 
passive circuit elements are mounted is low, the signal propagation delay 
between passive circuit elements can be made small. 
[0069] Moreover, since passive circuit elements can be built in a resin layer in 
three dimensions by forming two or more resin layers, the miniaturization of a 
substrate can be attained further. 

[0070] Moreover, resistance can be easily adjusted by forming the resistance film 



on the interior of a ceramic multilayer substrate, or a principal plane, and 
trimming this resistance film. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the multilayer substrate concerning 
this invention. 

[Drawing 2] It is the sectional view having expanded and shown some ceramic 
multilayer substrates 102 of drawing 1 . 

[Drawing 3] It is the sectional view showing the multilayer module concerning this 
invention. 

[Drawing 4] It is process drawing showing an example of the manufacture 
approach of the multilayer substrate concerning this invention, and a multilayer 
module. 

[Drawing 5] It is process drawing showing an example of the manufacture 
approach of the multilayer substrate concerning this invention, and a multilayer 
module. 

[Drawing 6] It is process drawing showing an example of the manufacture 



approach of the multilayer substrate concerning this invention, and a multilayer 
module. 

[Drawing 7] It is process drawing showing an example of the manufacture 
approach of the multilayer substrate concerning this invention, and a multilayer 
module. 

[Description of Notations] 

100 Multilayer Module 

101 Multilayer Substrate 

102 Ceramic Multilayer Substrate 
102a Ceramic layer 

103a, 103b Resin layer 

104 1st Beer -- Conductor 

105 1st Front Face -- Conductor 

106 1st Inner Conductor 

107 3rd Front Face -- Conductor 
108a, 108b Resistance film 

109 Penetration Slot 

1 10a-1 lOe Passive circuit elements 

111a, 111b Beer hall 

113a, 113b Resin prepreg sheet 

114 2nd Beer -- Conductor 

115 2nd Front Face -- Conductor 

116 2nd Inner Conductor 
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